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Eucalyptus	
  Overview	
  
l  Most	
  widely-­‐deployed	
  s/w	
  pla0orm	
  for	
  on-­‐premise	
  IaaS	
  	
  

l  25,000+	
  cloud	
  starts	
  to	
  date	
  and	
  growing	
  
l  Gartner-­‐recognized	
  as	
  major	
  IaaS	
  provider	
  
l  Open	
  source	
  developed	
  

l  AWS-­‐compaFble	
  enabling	
  federaFon	
  with	
  Amazon	
  EC2,	
  S3,	
  
EBS	
  services	
  (Hybrid	
  cloud,	
  On/Off-­‐ramp	
  to/from	
  AWS)	
  

l  Enterprise	
  producFon	
  deployments	
  worldwide	
  
l  Deep	
  cloud	
  partner	
  and	
  AWS	
  ecosystem	
  
l  Strong	
  management	
  team	
  and	
  global	
  employee	
  base	
  

l  Marten	
  Mickos,	
  CEO	
  (former	
  MySQL	
  CEO),	
  other	
  execs	
  from	
  Red	
  Hat,	
  
VMWare,	
  HP,	
  Sun	
  Microsystems	
  

l  Privately	
  held,	
  HQ’d	
  in	
  Santa	
  Barbara,	
  CA,	
  est.	
  in	
  Jan.	
  2009	
  

l  World	
  class	
  and	
  worldwide	
  Support,	
  ConsulFng,	
  and	
  Training	
  
Services	
  to	
  complement	
  the	
  pla0orm	
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What	
  is	
  Eucalyptus?	
  
Eucalyptus	
  is	
  an	
  open-­‐source	
  so^ware	
  pla0orm	
  
that	
  enables	
  Infrastructure	
  as	
  a	
  Service	
  (IaaS)	
  
through	
  the	
  pooling	
  and	
  abstracFon	
  of	
  exisFng	
  
on-­‐premise	
  compute,	
  networking,	
  and	
  storage	
  
resources	
  that	
  is	
  exposed	
  via	
  Amazon	
  compaFble	
  
web	
  services	
  API’s	
  to	
  users,	
  toolsets,	
  &	
  
applicaFons	
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What	
  does	
  Eucalyptus	
  provide?	
  
•  Cloud	
  compuFng	
  funcFonality	
  via	
  Amazon	
  Web	
  ServicesTM	
  APIs	
  to	
  enable	
  

Self	
  Service	
  and	
  automated	
  IT	
  
•  Microso^	
  WindowsTM	
  and	
  Linux	
  guest	
  OS’s	
  
•  Manages	
  mixed	
  hypervisor	
  environments	
  including	
  KVM,	
  VMware	
  ESXTM	
  

and	
  ESXiTM	
  hypervisors	
  
•  Self-­‐service	
  end-­‐user	
  console.	
  
•  Provides	
  fine	
  grained	
  management	
  control	
  of	
  self	
  service	
  access	
  	
  

•  Allows	
  resource	
  quotas	
  for	
  accounts,	
  groups,	
  &	
  users	
  
•  Supports	
  usage	
  reporFng	
  of	
  resources	
  by	
  accounts,	
  groups,	
  &	
  users	
  
•  Admin	
  friendly	
  –scriptable	
  Command	
  Line	
  tools	
  &	
  GUI,	
  integraFon	
  with	
  AD/

LDAP	
  	
  
•  Scalable	
  High	
  Availability	
  Architecture	
  	
  

•  Hardware,	
  Storage,	
  and	
  Networking	
  agnosFc	
  
•  Resources	
  managed	
  and	
  scaled	
  out	
  using	
  clusters	
  
•  Clusters	
  can	
  manage	
  node	
  rouFng	
  –	
  simplified	
  networking	
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AWS	
  Feature	
  Compa;bility	
  

• Amazon	
  ElasFc	
  Compute	
  Cloud	
  (EC2)	
  	
  

• Amazon	
  ElasFc	
  Block	
  Storage	
  (EBS)	
  	
  

• Amazon	
  Machine	
  Image	
  (AMI)	
  	
  

• Amazon	
  Simple	
  Storage	
  Service	
  (S3)	
  	
  

• Amazon	
  IdenFty	
  and	
  Access	
  

Management	
  (IAM)	
  	
  

• Auto	
  Scaling	
  
• ElasFc	
  Load	
  Balancing	
  	
  

• Amazon	
  CloudWatch	
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Key Benefits of Eucalyptus 
•  On-­‐demand	
  Self-­‐service	
  IT	
  Provisioning	
  

–  Secured	
  and	
  Controlled	
  by	
  IT	
  
•  ParFFoning,	
  ReporFng,	
  Quotas,	
  and	
  Chargeback/Showback	
  

•  Scalable	
  infrastructure	
  to	
  quickly	
  apply	
  IT	
  horsepower	
  where	
  
needed	
  most	
  

•  Seamless	
  integraFon	
  with	
  Current	
  Infrastructure	
  

•  AWS	
  compaFbility	
  enables	
  use	
  of	
  broad	
  AWS	
  Toolset,	
  Hybrid	
  
cloud	
  flexibility,	
  and	
  On-­‐ramp	
  to	
  AWS	
  

•  Deployment	
  across	
  MulFple	
  Hypervisors	
  eliminates	
  vendor	
  
lock-­‐in	
  (VMWare,	
  KVM)	
  	
  

•  Higher	
  UFlizaFon	
  via	
  Resource	
  Pooling	
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Eucalyptus	
  Cloud	
  Pla>orm	
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Eucalyptus	
  Enterprise	
  Edi;on	
  
• Up	
  to	
  24/7	
  Support	
  
• Vmware	
  ESX	
  hypervisor	
  support	
  

•  External	
  iSCSI	
  SAN	
  support	
  
–  NetApp	
  FAS	
  2000,	
  3000	
  and	
  6000	
  
–  Dell	
  EqualLogic	
  PS	
  4000,	
  6000	
  
–  EMC	
  VNX	
  Series	
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Eucalyptus	
  Customers	
  

9 
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Deployment	
  Planning	
  
and	
  Installa;on	
  
•  Pre-­‐deployment	
  consideraFons	
  

–  Planning	
  the	
  deployment	
  

• Datacenter/Linux	
  server	
  management	
  
–  System	
  administraFon	
  

•  Storage	
  resources	
  
–  SAN	
  readiness,	
  disk	
  layout	
  and	
  availability	
  

• Network	
  resources	
  
–  NICs,	
  switches,	
  addresses	
  

•  Plan	
  verificaFon	
  
–  Ready	
  to	
  go?	
  

10 
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Pre-­‐deployment	
  Considera;ons	
  
• Overall	
  goal	
  of	
  install	
  

–  Workload	
  
–  Who	
  are	
  the	
  users	
  
–  Reliability	
  

•  Scale	
  
–  Users	
  
–  Resources	
  
–  Performance	
  

•  CapabiliFes	
  
–  Storage	
  capacity	
  
–  Server	
  horsepower	
  
–  Network	
  connecFvity	
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Pre-­‐deployment	
  Considera;ons	
  
• Determine	
  level	
  of	
  access	
  to	
  

–  People	
  
–  Storage	
  devices	
  
–  Network	
  gear	
  
–  Servers/Server	
  management	
  

• Draw	
  diagrams	
  
–  Used	
  for	
  reference	
  and	
  communicaFon	
  

•  For	
  example…	
  

12 
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Pre-­‐deployment	
  Considera;ons	
  

•  Spend	
  as	
  much	
  Fme	
  as	
  possible	
  pre-­‐planning	
  
–  Scale:	
  users,	
  resources,	
  virtual	
  workload	
  
–  Reliability:	
  HA	
  or	
  not,	
  RAID	
  disks,	
  backup	
  strategy	
  
–  Performance:	
  Workload	
  requirements	
  
–  Management:	
  “over	
  Fme”	
  expectaFons	
  

•  Stay	
  in	
  the	
  loop	
  
–  Berer	
  to	
  detect	
  wrong	
  paths	
  sooner	
  

• Use	
  diagrams	
  

13 
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Deployment	
  Planning	
  
and	
  Installa;on	
  
•  Pre-­‐deployment	
  consideraFons	
  

–  Minimum	
  requirements	
  and	
  capabiliFes	
  

• Datacenter/Linux	
  server	
  management	
  
–  System	
  administraFon	
  

•  Storage	
  resources	
  
–  SAN	
  readiness,	
  disk	
  layout	
  and	
  availability	
  

• Network	
  resources	
  
–  NICs,	
  switches,	
  addresses	
  

•  Plan	
  verificaFon	
  
–  Ready	
  to	
  go?	
  

14 
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Hardware	
  /	
  SoFware	
  Requirements	
  

•  Frontend	
  Components	
  –	
  	
  
–  Intel/AMD	
  system	
  
–  8	
  Cores,	
  2.4GHz,	
  8GB	
  RAM,	
  500GB	
  Disk	
  space.	
  (mulFple	
  disks	
  in	
  a	
  
RAID	
  5/10	
  recommended)	
  

–  RHEL	
  /	
  CentOS	
  6	
  

• Hypervisor	
  Systems	
  –	
  	
  
–  Intel/AMD	
  systems	
  with	
  hardware	
  virtualizaFon.	
  	
  	
  
–  8	
  Cores,	
  2.4GHz,	
  8GB	
  RAM,	
  500GB	
  Disk	
  space.	
  (mulFple	
  disks	
  in	
  a	
  
RAID	
  5/10	
  recommended)	
  

–  RHEL	
  /	
  CentOS	
  6	
  with	
  KVM	
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Compa;bility	
  Matrix	
  
hKps://www.eucalyptus.com/eucalyptus-­‐cloud/iaas/

compa;bility	
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Datacenter/Linux	
  Server	
  Management	
  
•  Supported	
  distribuFons	
  

–  CentOS	
  6.5,	
  RHEL	
  6.5	
  

•  So^ware	
  updates	
  restricted	
  to	
  security	
  updates	
  
•  Local	
  package	
  mirror	
  or	
  access	
  to	
  Internet	
  

• Remote	
  access	
  via	
  ssh	
  as	
  root	
  
–  Helps	
  if	
  password-­‐less	
  access	
  is	
  available	
  

•  Ensure	
  clocks	
  are	
  synced	
  across	
  all	
  systems	
  
–  Using	
  NTP	
  

• Hypervisor	
  setup	
  
–  Hardware	
  virt.	
  is	
  enabled	
  on	
  NCs	
  
–  Bridges	
  configured	
  on	
  NCs	
  
–  Supported	
  version	
  of	
  VMWare	
  is	
  available	
  

17 



© 2012 Eucalyptus Systems, Inc. 

Deployment	
  Planning	
  
and	
  Installa;on	
  
•  Pre-­‐deployment	
  consideraFons	
  

–  Minimum	
  requirements	
  and	
  capabiliFes	
  

• Datacenter/Linux	
  server	
  management	
  
–  System	
  administraFon	
  

•  Storage	
  resources	
  
–  SAN	
  readiness,	
  disk	
  layout	
  and	
  availability	
  

• Network	
  resources	
  
–  NICs,	
  switches,	
  addresses	
  

•  Plan	
  verificaFon	
  
–  Ready	
  to	
  go?	
  

18 
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Storage	
  

•  Storage	
  capacity	
  
–  All:	
  log-­‐files	
  
–  CLC:	
  Database,	
  web	
  UI	
  
–  Walrus:	
  Bukkits	
  mount	
  point	
  
–  SC:	
  Volumes	
  mount	
  point	
  (non-­‐SAN	
  only),	
  SAN	
  device	
  capacity	
  
–  Vmware	
  Broker:	
  mount	
  point	
  for	
  image	
  cache/preparaFon	
  
–  NC:	
  mount	
  point	
  for	
  image	
  cache/preparaFon	
  and	
  running	
  VMs	
  

•  Support	
  SAN	
  devices	
  (NetApp,	
  Dell	
  Equallogic,	
  EMC	
  VNX)	
  
–  Have	
  administraFve	
  access	
  

•  For	
  HA	
  Walrus	
  
–  Set	
  up	
  DRBD	
  volume	
  a^er	
  package	
  install,	
  but	
  before	
  starFng	
  
eucalyptus	
  

19 
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Deployment	
  Planning	
  
and	
  Installa;on	
  

•  Pre-­‐deployment	
  consideraFons	
  
–  Minimum	
  requirements	
  and	
  capabiliFes	
  

• Datacenter/Linux	
  server	
  management	
  
–  System	
  administraFon	
  

•  Storage	
  resources	
  
–  SAN	
  readiness,	
  disk	
  layout	
  and	
  availability	
  

• Network	
  resources	
  
–  NICs,	
  switches,	
  addresses	
  

•  Plan	
  verificaFon	
  
–  Ready	
  to	
  go?	
  

20 
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Networking	
  Recommenda;ons	
  
• Network	
  Adapters	
  –	
  1GB	
  Minimum,	
  10GB	
  is	
  even	
  berer.	
  	
  

• Managed	
  Layer	
  2	
  and	
  3	
  VM	
  isolaFon;	
  uses	
  built-­‐in	
  DHCP	
  
service	
  Requires	
  a	
  cloud	
  switch	
  to	
  forward	
  a	
  configurable	
  
range	
  of	
  VLAN-­‐tagged	
  packets,	
  and	
  requires	
  that	
  any	
  external	
  
DHCP	
  service	
  be	
  isolated	
  from	
  Eucalyptus	
  VMs	
  	
  

• Managed	
  (no	
  VLAN)	
  Layer	
  3	
  VM	
  isolaFon;	
  uses	
  built-­‐in	
  DHCP	
  
service	
  and	
  requires	
  that	
  any	
  external	
  DHCP	
  service	
  be	
  isolated	
  
from	
  Eucalyptus	
  VMs.	
  	
  

•  LocaFng	
  Eucalyptus	
  components	
  on	
  their	
  own	
  network	
  
switches	
  is	
  recommended	
  when	
  running	
  in	
  Managed	
  Mode.	
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Edge	
  Mode	
  Networking	
  
Primary	
  Characteris;cs	
  
• Removes	
  the	
  need	
  to	
  place	
  a	
  single	
  Linux	
  server	
  in	
  the	
  data	
  
path	
  for	
  all	
  VMs	
  running	
  in	
  a	
  single	
  cluster.	
  

• Removes	
  the	
  need	
  to	
  configure	
  the	
  underlying	
  network	
  to	
  
allow	
  passing	
  of	
  VLAN	
  tagged	
  packets	
  for	
  use	
  by	
  Eucalyptus	
  in	
  
order	
  to	
  provide	
  VM	
  layer	
  2	
  isolaFon.	
  

•  Promotes	
  a	
  more	
  clear	
  separaFon	
  of	
  concerns	
  between	
  the	
  
way	
  networking	
  is	
  implemented	
  and	
  the	
  core	
  back-­‐end	
  of	
  
Eucalyptus	
  (i.e.	
  largely	
  remove	
  implementaFon	
  of	
  networking	
  
model	
  from	
  cluster	
  controller/node	
  controller).	
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Edge	
  Mode	
  Networking	
  
•  depending	
  on	
  the	
  type	
  of	
  pre-­‐exisFng	
  network	
  that	
  is	
  available/put	
  in	
  place,	
  
those	
  pre-­‐exisFng	
  networks	
  need	
  to	
  be	
  in	
  place	
  and	
  ready	
  for	
  Eucalyptus	
  to	
  use.	
  
Briefly,	
  Eucalyptus	
  in	
  "EDGE"	
  requires	
  that	
  NCs	
  have	
  an	
  interface	
  configured	
  with	
  
an	
  IP	
  on	
  the	
  VM	
  public	
  and	
  VM	
  private	
  network	
  (which	
  may	
  be	
  the	
  same	
  
network).	
  

•  there	
  must	
  be	
  unused	
  IP	
  addresses	
  on	
  the	
  VM	
  public	
  network	
  for	
  EDGE	
  to	
  use	
  as	
  
VM	
  elasFc	
  IPs	
  

•  there	
  must	
  be	
  unused	
  IP	
  addresses	
  on	
  the	
  VM	
  private	
  network	
  for	
  EDGE	
  to	
  use	
  
as	
  VM	
  private	
  IPs	
  

•  there	
  must	
  be	
  IP	
  connecFvity	
  from	
  the	
  NC	
  machines	
  (where	
  eucanetd	
  runs)	
  and	
  
their	
  related	
  CC	
  machine	
  (with	
  eucanetd	
  acFng	
  as	
  an	
  HTTP	
  client	
  to	
  the	
  CC).	
  

•  there	
  must	
  be	
  IP	
  connecFvity	
  from	
  the	
  NC	
  machines	
  (where	
  eucanetd	
  runs)	
  and	
  
the	
  CLC,	
  for	
  metadata	
  re-­‐directs	
  for	
  169.254.169.254	
  to	
  the	
  acFve	
  CLC	
  to	
  
funcFon.	
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Network	
  
•  Physical	
  (Ethernet)	
  

–  CC/NC	
  pools	
  must	
  share	
  common	
  layer	
  2	
  network	
  
–  Separate	
  physical	
  networks	
  for	
  VM	
  traffic/EBS	
  storage,	
  if	
  possible	
  
–  CC	
  machine	
  acts	
  as	
  gateway	
  -­‐	
  ensure	
  appropriate	
  pipes	
  

•  Logical	
  (TCP/IP)	
  
–  Users	
  -­‐>	
  CLC,	
  Walrus	
  
–  CLC	
  <-­‐>	
  Walrus,	
  CC,	
  SC,	
  Broker	
  
–  Broker	
  -­‐>	
  ESX/vCenter	
  
–  CC	
  <-­‐>	
  NC,	
  CLC	
  
–  NC	
  -­‐>	
  Walrus,	
  SC	
  (or	
  SAN)	
  

• Virtual	
  
–  Select	
  unused	
  IP	
  address	
  network	
  for	
  virtual	
  networks	
  
–  Ensure	
  path	
  from	
  VM	
  to	
  desired	
  end-­‐point	
  is	
  understood/clear	
  

24 
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Network	
  

• HA	
  Network	
  
–  Servers	
  must	
  have	
  mulFple	
  NICs	
  that	
  can	
  be	
  bonded	
  
–  Separate	
  HA	
  switches	
  in	
  place	
  

• Network	
  Tests	
  
–  DHCP	
  server	
  

•  Not	
  running	
  on	
  the	
  network	
  (unless	
  using	
  SYSTEM	
  network	
  mode)	
  
•  OR	
  ignores	
  requests	
  from	
  eucalyptus	
  VMs	
  (can	
  filter	
  based	
  on	
  
eucalyptus	
  VM	
  MAC	
  prefix)	
  

–  VLAN	
  Clean	
  
•  Only	
  in	
  MANAGED	
  mode	
  
•  Required	
  between	
  CC	
  and	
  NCs	
  in	
  that	
  CCs	
  cluster	
  

–  UDP	
  broadcast	
  (mulFcast)	
  
•  Required	
  between	
  any	
  to	
  java-­‐based	
  components	
  running	
  on	
  separate	
  
machines	
  

25 
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Deployment	
  Planning	
  
and	
  Installa;on	
  
•  Pre-­‐deployment	
  consideraFons	
  

–  Minimum	
  requirements	
  and	
  capabiliFes	
  

• Datacenter/Linux	
  server	
  management	
  
–  System	
  administraFon	
  

•  Storage	
  resources	
  
–  SAN	
  readiness,	
  disk	
  layout	
  and	
  availability	
  

• Network	
  resources	
  
–  NICs,	
  switches,	
  addresses	
  

•  Plan	
  verificaFon	
  
–  Ready	
  to	
  go?	
  

30 
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Plan	
  Verifica;on	
  

• Review	
  Diagrams	
  a^er	
  setup	
  
–  Will	
  almost	
  surely	
  have	
  changed!	
  

• Reboot	
  test	
  
–  Assume	
  random	
  system	
  boot/reboot	
  scenario	
  

•  Test	
  IP	
  and	
  ssh	
  connecFvity	
  between	
  hosts,	
  SANs	
  
•  Start	
  the	
  install!	
  

31 
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Eucalyptus	
  Installa;on	
  

•  Simplified	
  using	
  package	
  repositories	
  

• Order	
  of	
  operaFons	
  
–  Install	
  front-­‐end	
  components	
  (CLC,	
  Walrus)	
  
–  Install	
  middle-­‐Fer	
  components	
  (CC,	
  SC,	
  Broker)	
  
–  Install	
  back-­‐end	
  components	
  (NC)	
  
–  Configure	
  all	
  components	
  (eucalyptus.conf)	
  
–  IniFalize	
  CLC	
  
–  Start	
  front-­‐end	
  components	
  
–  Start	
  middle-­‐Fer	
  components	
  
–  Start	
  back-­‐end	
  components	
  
–  Register	
  components	
  
–  Download	
  admin	
  credenFals	
  
–  Configure	
  run-­‐Fme	
  parameters	
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Upgrading	
  to	
  4.0 	
  	
  

• Networking	
  modes	
  supported:	
  Managed,	
  Managed	
  No-­‐VLAN,	
  
and	
  EDGE	
  

• Upgrading	
  to	
  Edge	
  networking	
  will	
  not	
  be	
  supported.	
  
•  System	
  and	
  StaFc	
  networking	
  modes	
  will	
  no	
  longer	
  be	
  
supported.	
  

•  Eustore	
  commands	
  will	
  not	
  be	
  available.	
  

• MigraFon	
  from	
  Walrus	
  to	
  OSG+RiakCS	
  is	
  not	
  supported	
  

•  Eucalyptus-­‐OSG	
  will	
  need	
  to	
  be	
  installed	
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Eucalyptus	
  End-­‐User	
  Portal	
  
Features	
  
•  User	
  self-­‐service	
  provisioning	
  of	
  Eucalyptus	
  

resources	
  

•  BudgeFng	
  and	
  chargebacks	
  

•  Key	
  Management	
  and	
  encrypFon	
  

•  Shell/RDP	
  user	
  management	
  
•  Remote	
  logging	
  

•  Virtual	
  Machine	
  Monitoring	
  	
  

•  ElasFc	
  Block	
  Storage	
  encrypFon	
  

	
  
Benefits	
  
•  Rapid	
  and	
  reliable	
  infrastructure	
  service	
  

provisioning	
  

•  Increased	
  Dev/test	
  teams	
  producFvity	
  

•  Rapid	
  response	
  to	
  infrastructure	
  
configuraFon	
  changes	
  –	
  berer	
  SLAs	
  

•  Increased	
  infrastructure	
  operaFonal	
  
efficiency	
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